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Abstract

Mastitis is defined as inflammation of the parenchymal tissue of the mammary 
gland, regardless of its cause. Mastitis cases with unidentified etiology have drawn 
attention to the possible role of viruses. Viruses whose activity has been detected 
directly or indirectly in cattle with clinical mastitis have also been reported to play 
an important role in subclinical mastitis, causing significant economic losses in milk 
production. In sheep and goats, maedi-visna virus and caprine arthritis-encephalitis 
virus have been reported as important viral mastitis agents. In this review, the results 
of studies conducted on mastitis in cattle, sheep, and goats are evaluated. The 
reviewed studies reveal that viral agents can replicate in mammary tissue and cause 
lesions, lead to mastitis associated with secondary infections due to virus-induced 
immunosuppression, and result in physical and chemical changes in milk. Consequently, 
there is a need to develop rapid diagnostic methods and antiviral agents to identify 
viral causes of mastitis, as well as to conduct studies to determine viral agents involved 
in mastitis in our country.

INTRODUCTION

Although the role of viruses in mastitis cases of 
economic importance in cattle, sheep, and goat breeding 
is considered less significant than that of bacterial agents, 
their direct and indirect effects result in considerable 
economic losses. Mastitis is defined as inflammation of the 
parenchymal tissue of the mammary gland, regardless of 
cause. Infection is characterized by a series of pathological 
disorders in mammary tissue, accompanied by physical 
and chemical changes in milk. In many clinical cases, 
swelling, fever, pain, and edema of the udder are observed. 
In addition, discoloration of milk, presence of clots, and 
increased leukocyte counts are detected. Mastitis is 
characterized according to its cause (physical or infectious) 
[1].

Due to the focus of mastitis research on bacterial 
pathogens, the impact of viral infections on mastitis was 
recognized relatively late. Furthermore, difficulties in 
diagnosing subclinical mastitis, improper collection and 
storage of milk samples for virological analysis, and the 
labor-intensive and costly nature of laboratory diagnosis of 
viral mastitis have all contributed to the underestimation 
of viral involvement in mastitis.

VIRAL MASTITIS IN CATTLE

Mastitis is a common disease in dairy cattle and 
represents a major economic burden for milk producers 
worldwide [2]. The disease generally causes inflammation 
in one or more udder lobes and may affect the entire herd 
or only a few animals within it [3].

Miltenburg et al. [4], detected no pathogens in 28% 
of animals with clinical mastitis, while Wedderkopp [5], 
reported no pathogen detection in 35% of such cases.

Bovine Herpesvirus 1 (BHV-1)

In 2009, a study conducted on bulk tank milk samples 
in Irish dairy herds aimed to determine the national 
prevalence of exposure to BHV-1 and BVDV. Milk samples 
collected periodically from 305 herds were tested by 
ELISA. Approximately 60% of the examined cattle were 
vaccinated against BVDV using inactivated vaccines, 
and 12.5% were vaccinated against BHV-1 using DIVA 
vaccines. Annual positive bulk tank milk measurements 
were reported as 88% for BVDV (80% in unvaccinated 
herds) and 80% for BHV-1 (78% in unvaccinated herds) 
[6].
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Experimental BHV-1 infection of the mammary 
gland has been shown to cause necrosis in the alveolar 
epithelial layer, accumulation of polymorphonuclear and 
mononuclear cells, and intranuclear inclusion bodies in 
epithelial cells [7]. Overall, studies indicate that BHV-1 
can cause mastitis following vaccination or experimental 
infection and can be isolated from teat lesions.

Bovine Herpesvirus 4 (BHV-4)

BHV-4, a member of the subfamily Gammaherpesvirinae 
within the Herpesviridae family, has been isolated from 
cattle with chronic ulcerative mammary dermatitis [8] 
and detected in 4% of mastitis cases alongside bacterial 
pathogens such as Staphylococcus aureus and Streptococcus 
uberis [9]. Studies have also demonstrated that BHV-4 
infection increases the incidence of mastitis caused by S. 
uberis [10] and S. aureus [11]. Supporting these findings, 
Ali et al. [12] detected BHV-4 antibodies in 98% of dairy 
cattle infected with S. aureus or S. uberis.

Foot-and-Mouth Disease (FMD) Virus

FMD virus, a member of the genus Aphthovirus within 
the family Picornaviridae, can replicate in epithelial cells 
of the mammary gland. The virus has been isolated from 
milk of infected cattle [13]. Lesions in the teat canal caused 
by FMD virus may predispose the udder to secondary 
infections with Arcanobacterium pyogenes, contributing to 
mastitis [14].

Sharma [15], investigated six lactating crossbred cattle 
in a private dairy farm in India. Three animals had a history 
of abnormal clotted milk and teat swelling, and a foot-and-
mouth disease outbreak had occurred on the farm 20 days 
earlier. Milk yield decreased from 14–16 liters per day 
to 2–3 liters. FMD-related teat erosions were observed, 
facilitating bacterial mastitis.

Bovine Leukemia Virus (BLV)

BLV, a member of the genus Deltaretrovirus within 
the Retroviridae family, has been detected by electron 
microscopy in mammary tissues of BLV-seropositive 
cattle with subclinical mastitis [13]. Szewczuk et al. [16], 
reported that BLV-infected cattle produced 4.3% less milk 
than healthy cattle.

Bovine Herpesvirus 2 (BHV-2)

BHV-2 causes bovine mammillitis, characterized by 
painful ulcerations on the udder and teats, as well as 
vesicular lesions on the skin [17]. In severe infections, 
destruction and dysfunction of the teat canal may occur 
[18]. Chronic mastitis has been observed in cattle with teat 

ulcers, and impairment of the udder’s mechanical defense 
mechanisms is believed to facilitate BHV-2–associated 
mastitis.

In Pennsylvania, composite milk samples collected 
every three days from 139 lactating cows were analyzed 
using PCR and somatic cell count (SCC) methods, revealing 
positivity rates of 10%, 28%, and 0.7% for BHV-1, BHV-2, 
and BHV-4, respectively [19].

Vaccinia Virus (VACV) and Cowpox Virus (CPXV)

VACV and CPXV, members of the genus Orthopoxvirus 
within the family Poxviridae, produce clinical symptoms 
similar to those caused by BHV-2 [20]. During a VACV 
outbreak in Brazil, 10 of 13 lactating cows (76.9%) 
exhibited exanthematous and hemorrhagic lesions 
progressing to vesicles, pustules, and ulcers on the teats. 
VACV was detected by PCR in milk samples from five cows 
with subclinical mastitis (>200,000 SCC) and in crusted 
teat lesions [21].

Pseudocowpox Virus and Bovine Papular Stomatitis 
Virus (BPSV)

Pseudocowpox virus causes significant losses by 
complicating milking and increasing mastitis incidence [1]. 
Wellenberg et al. [9], reported that the virus disrupts the 
udder’s mechanical defense mechanisms and was detected 
in 5 of 14 teat lesions examined.

BPSV is a parapoxvirus associated with papular and 
erosive lesions of the oral mucosa, lips, and nasal planum 
of cattle and has also been reported to cause teat lesions in 
dairy cows [22]. During a BPSV outbreak in Brazil in 2010, 
virological testing of crusts from 20 manually milked cows 
confirmed infection [23].

Bovine Papillomaviruses

Bovine papillomaviruses, belonging to the genus 
Papillomavirus within the family Papillomaviridae, cause 
fibropapillomas on the teats [24]. These lesions may 
disrupt natural defense mechanisms of the teat canal, 
predisposing animals to mastitis [25] and bacterial 
infections [26].

Bovine Viral Diarrhea Virus (BVDV)

BVDV, a member of the genus Pestivirus within the 
family Flaviviridae, is an immunosuppressive virus [27]. 
Studies in exposed herds have shown a 7% increase in 
the incidence of clinical mastitis, likely due to impaired 
mammary defense mechanisms during acute BVD infection 
[28].
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Yavru et al. [29], detected BVDV antibodies in 82.6% 
of blood serum samples and 79.2% of milk serum samples 
using ELISA.

Bovine Immunodeficiency Virus (BIV)

BIV, a lentivirus within the Retroviridae family, 
causes immunosuppression and central nervous system 
lesions and has been associated with chronic mastitis in 
approximately 40% of infected animals [30]. In another 
study involving 15 Holstein cattle, mastitis contributed to 
secondary disease processes at a rate of 56.25% [31].

VIRAL MASTITIS IN SHEEP AND GOATS

Mastitis is a major cause of culling in sheep and goats 
and poses a significant problem in husbandry, particularly 
in dairy small ruminant farms. Economically threatening 
infections are mainly caused by small ruminant 
lentiviruses (SRLV), including maedi-visna virus in sheep 
and caprine arthritis-encephalitis virus in goats [32]. 
Chronically infected animals exhibit signs such as poor 
body condition and hardened udders. The infection is 
primarily transmitted from dam to offspring via colostrum 
and milk [33].

Maedi-Visna Virus (MVV)

Experimental studies by van der Molen and Houwers 
[34], demonstrated an association between MVV infection 
and lymphocytic mastitis in sheep. Asadpour et al. [35], 
analyzed milk samples from Iranian flocks using PCR and 
detected MVV in 7 of 40 CMT-positive samples and in 1 
CMT-negative sample, indicating that 16.5% of sheep with 
subclinical mastitis were infected with MVV.

Caprine Arthritis-Encephalitis Virus (CAEV)

CAEV-seropositive animals have been reported 
to exhibit higher somatic cell counts compared with 
seronegative animals [36]. Nord and Adnoy [37], also 
found higher SCC values in two-year-old seropositive dairy 
goats.

CONCLUSION

The reviewed studies demonstrate that viral agents 
can replicate in mammary tissue, cause lesions, induce 
immunosuppression, and thereby contribute to mastitis 
development through secondary infections. Viral agents 
capable of causing clinical or subclinical mastitis also 
induce physical and chemical changes in milk. Therefore, 
investigation of viral agents, in addition to bacterial 
pathogens, is essential in mastitis cases.

In conclusion, the development of rapid diagnostic 

methods and antiviral agents is crucial for identifying 
viral causes of mastitis. Further studies are needed to 
determine whether viral agents act as primary pathogens 
in mastitic milk samples or whether latent viral infections 
are reactivated by primary bacterial infections, as well as 
to identify viral agents involved in mastitis in our country.

REFERENCES
1.	 Radostits OM, Gay CC, Hinchcliff KW, Constable PD. In: A textbook 

of the diseases of cattle, horses, sheep, pigs, and goats, Veterinary 
medicine, 10th Edit., C Carlos (Eds.), Saunders Elsevier, Philadelphia. 
2007; 673-1428.

2.	 Bennett RH, Christiansen K, Clifton-Hadley RS. Estimating the costs 
associated with endemic diseases of dairy cows. J Dairy Res. 1999; 
66: 455-459.

3.	 Wellenberg GJ, Bruschke CJM., Wisselink HJ, Barkema HW, Van 
Oirschot JT. Simultaneous intramammary and intranasal inoculation 
of lactating cows with BHV4 induced subclinical mastitis. Vet 
Microbiol. 2002a; 86: 115-129.

4.	 Miltenburg JD, De Lange D, Crauwels AP, Bongers JH, Tielen MJ, 
Schukken YH, et al. Incidence of clinical mastitis in a random sample 
of dairy herds in the southern Netherlands. Vet Rec.1996; 139: 204-
207.

5.	 Wedderkopp A. Haemophilus somnus—unlikely to be a causative 
microbiological agent in bovine clinical mastitis in Denmark. Acta Vet 
Scand. 1997; 38: 193-195.

6.	 Sayers RG, Byrne N, O’Doherty E, Arkins S. Prevalence of exposure 
to bovine viral diarrhoea virus (BVDV) and bovine herpesvirus-1 
(BoHV-1) in Irish dairy herds. Res Vet Sci. 2015; 100: 21-30

7.	 7.Corner AH, Greig AS, Hill DP. A histological study of the effects of 
the herpesvirus of infectious bovine rhinotracheitis in the lactating 
bovine mammary gland. Can J Comp Med Vet Sci. 1967; 31: 320-330

8.	 Cavira ni S, Allegri G, Flammini CF. Isolation of bovine herpesvirus-4 
(BHV-4) from cows affected by chronic ulcerative mammary 
dermatitis. Estratto da Selezione Veterinaria. 1990; 31: 1251-1260

9.	 Wellenberg GJ, Verstraten ERAM, Bela´k S, Verschuren SBE, Rijsewijk 
FAM, Peshev R, Van Oirschot JT. Detection of bovine herpesvirus 4 
glycoprotein B and thymidine kinase DNA by PCR assays in bovine 
milk. J Virol Meth. 2001; 97: 101-112.

10.	 Wellenberg GJ, Van Der Poel WH, Van Oirschot JT. Viral infections and 
bovine mastitis: a review. Vet Microbiol. 2002; 88: 27-45.

11.	 Zadoks RN, Allore HG, Barkema HW, Sampimon OC, Wellenberg GJ, 
Grohn YT, et al. Cow and quarter level risk factors for Streptoccus 
uberis and Staphylococcus aereus mastitis. J Dairy Sci. 2001; 84: 
2649-2663.

12.	 Ali H, Keefe GP, Cepica A. Bovine Herpesvirus-4, A Potential Cause of 
Mastitis in Canadian Dairy Cows. Canada. Bri J Dairy Sciences. 2011; 
2: 31-34.

13.	 Fuchs HW. Mastitiden: Virusinfectionen. In: Wendt, K., Bostedt, H., 
Mielke, H., Fuchs, H.-W. (Eds.), Euter- und Gesaugekrankheiten. 
Gustav Fisher Verlag Jena (Stuttgart). 1994; 422-425.

14.	 Saini SS, Sharma JK, Kwatra MS. Actinomyces pyogenes mastitis 
lactating cows following foot-andmouth disease. Vet Rec. 1992; 131: 
152.

15.	 Sharma N. Foot and Mouth Disease-Mastitis Cascade in Dairy Cattle: 
A Field Study. Int J Zoological Res. 2008; 4: 64-67

https://www.scirp.org/reference/ReferencesPapers?ReferenceID=1679700
https://www.scirp.org/reference/ReferencesPapers?ReferenceID=1679700
https://www.scirp.org/reference/ReferencesPapers?ReferenceID=1679700
https://www.scirp.org/reference/ReferencesPapers?ReferenceID=1679700
https://pubmed.ncbi.nlm.nih.gov/10480084/
https://pubmed.ncbi.nlm.nih.gov/10480084/
https://pubmed.ncbi.nlm.nih.gov/10480084/
https://pubmed.ncbi.nlm.nih.gov/11888695/
https://pubmed.ncbi.nlm.nih.gov/11888695/
https://pubmed.ncbi.nlm.nih.gov/11888695/
https://pubmed.ncbi.nlm.nih.gov/11888695/
https://pubmed.ncbi.nlm.nih.gov/8883335/
https://pubmed.ncbi.nlm.nih.gov/8883335/
https://pubmed.ncbi.nlm.nih.gov/8883335/
https://pubmed.ncbi.nlm.nih.gov/8883335/
https://pubmed.ncbi.nlm.nih.gov/9257455/
https://pubmed.ncbi.nlm.nih.gov/9257455/
https://pubmed.ncbi.nlm.nih.gov/9257455/
https://pubmed.ncbi.nlm.nih.gov/25818170/
https://pubmed.ncbi.nlm.nih.gov/25818170/
https://pubmed.ncbi.nlm.nih.gov/25818170/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1494761/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1494761/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1494761/
https://pubmed.ncbi.nlm.nih.gov/11483221/
https://pubmed.ncbi.nlm.nih.gov/11483221/
https://pubmed.ncbi.nlm.nih.gov/11483221/
https://pubmed.ncbi.nlm.nih.gov/11483221/
https://pubmed.ncbi.nlm.nih.gov/12119136/
https://pubmed.ncbi.nlm.nih.gov/12119136/
https://pubmed.ncbi.nlm.nih.gov/11814021/
https://pubmed.ncbi.nlm.nih.gov/11814021/
https://pubmed.ncbi.nlm.nih.gov/11814021/
https://pubmed.ncbi.nlm.nih.gov/11814021/
https://www.researchgate.net/publication/269873665_Bovine_Herpesvirus-4_A_Potential_Cause_of_Mastitis_in_Canadian_Dairy_Cows
https://www.researchgate.net/publication/269873665_Bovine_Herpesvirus-4_A_Potential_Cause_of_Mastitis_in_Canadian_Dairy_Cows
https://www.researchgate.net/publication/269873665_Bovine_Herpesvirus-4_A_Potential_Cause_of_Mastitis_in_Canadian_Dairy_Cows
https://pubmed.ncbi.nlm.nih.gov/1413424/
https://pubmed.ncbi.nlm.nih.gov/1413424/
https://pubmed.ncbi.nlm.nih.gov/1413424/
https://scialert.net/fulltext/index.php?doi=ijzr.2008.64.67
https://scialert.net/fulltext/index.php?doi=ijzr.2008.64.67


Central

AKMAN A, et al. (2026)

4/4J Vet Med Res 13(1): 1293 (2026) 

16.	 Szewczuk M, Zych S, Katafiasz S. Diagnosis of the bovine leukaemia 
virus infection in Polish Holstein-Friesian cows and comparison of 
their milk productivity. Acta Vet Brno. 2012; 81: 353-358.

17.	 Scott FMM, Holliman A. Serum antibodies to bovine mammillitis virus 
in pregnant heifers. Vet Rec. 1984; 114: 19.

18.	 Senft B, Neudecker J. Abwehrmechanismen der bovinen Milchdruse. 
Tierarztl Praxis. 1991; 19: 357-363.

19.	 Herlekar DA, Shashikant CS, Gurjar AA, Jayarao BM. Presence of viral 
and bacterial organisms in milk and their association with somatic 
cell counts. J Dairy Sci. 2013; 96: 6336-6346.

20.	 Mayr A, Czerny CP. Vaccinia virus; Cowpox virus. In: Z Dinter, B 
Morein (Eds.), Virus Infections of Ruminants. Elsevier, Amsterdam. 
1990; 3-15.

21.	 Antunes JMA, Ribeiro MG, Megid J. Intramammary coinfection 
by vaccinia virus and staphylococcus aureus in a bovine vaccinia 
outbreak. Brazil. JMM Case Reports. 2025; 1-4.

22.	 Brown CC, Baker DC, Barker IK. The alimentary system. In: Jubb, 
Kennedy, and Palmer’s pathology of domestic animals, 5th Edit., MG 
Maxie (Eds.), Saunders Elsevier, New York. 2007; 1-296.

23.	 Fabiano JF de S, Rogério ER, Valcinir ASV, Juliana FC, Eduardo 
FF. Bovine papular stomatitis affecting dairy cows and milkers in 
midwestern Brazil. J VET Diagn Invest. 2012; 24: 442-445.

24.	 Olson C. Papillomaviruses. In: Z Dinter, B Morein (Eds.). Virus 
Infections of Ruminants. Elsevier, Amsterdam. 1990; 189-200.

25.	 Francis PG. Teat skin lesions and mastitis. Br Vet J. 1984; 140: 430-
436.

26.	 William JB, Kirubaharan JJ, Uthuman KM, Kumanan K, Balachandran 
S. Survey on incidence and complications of bovine cutaneous 
papillomatosis. Indian Vet. J. 1992; 69: 843-844.

27.	 Welsh MD, Adair BM, Foster JC. Effects of BVD virus infection on 
alveolar macrophage functions. Vet Immunol Immunopathol. 1995; 
46: 195-210.

28.	 Waage S. Influence of new infection with bovine virus diarrhoea virus 

on udder health in Norwegian dairy cows. Prev Vet Med. 2000; 20: 
123-135.

29.	 Yavru S, Şimşek A, Kale M, Bulut O, Yapıcı O, Avcı O, et al. Sütçü 
sığırların kan ve süt serumlarında Bovine Viral Diarrhea Virus 
antikorlarının ELISA ile belirlenmesi. Eurasian J Vet Sci. 2013; 29: 
97-102

30.	 Snider TG, Luther DG, Jenny BF, Hoyt PG, Battles JK, Ennis WH, et 
al. Encephalitis, lymphoid tissue depletion and secondary diseases 
associated with bovine immunodeficiency virus in a dairy herd. 
Comp Immun Microbiol. Infect Dis.1997; 19: 117-131.

31.	 Snider TG, Hoyt PG, Coats KS, Graves KF, Cooper CR, Storts RW, et al. 
Natural bovine lentiviral type 1 infection in Holstein dairy cattle. I. 
Clinical, serological, and pathological observations. Comp Immunol 
Microbiol Infect Dis. 2003; 26: 89-101.

32.	 Arsenault J, Dubreuil P, Girard C, Simard C, Belanger D. Maedi-visna 
impact on productivity in Quebec sheep flocks. Canada. Prev Vet Med. 
2003; 59, 125-137.

33.	 Preziuso S, Renzoni G, Allen TE, Taccini E, Rossi G, DeMartini JC, et 
al. Colostral transmission of maedi visna virus: sites of viral entry in 
lambs born from experimentally infected ewes. Vet Microbiol. 2004; 
104: 157-164.

34.	 Molen EJ van der, Houwers DJ. Indurative lymphocytic mastitis in 
sheep after experimental infection with maedivisna virus. Veterinary 
Quarterly. 1987; 9: 193-202.

35.	 Asadpour R, Paktinat S, Ghassemi F. Study on Correlation of Maedi-
Visna Virus (MVV) with Ovine Subclinical Mastitis in Iran. Ind J 
Microbiol. 2013; 54: 218-222.

36.	 Sa´nchez A, Contreras A, Corrales JC, Marco JC. Relationships between 
infection with caprine arthritis encephalitis virus, intramammary 
bacterial infection and somatic cell counts in dairy goats. Vet Rec. 
2001; 148: 711-714.

37.	 Nord K, Adnoy T. Effects of Infection by Caprine Arthritis-Encephalitis 
Virus on Milk Production of Goats. Norwegian College of Veterinary 
Medicine, Oslo, Norway. J Dairy Sci. 1997; 80: 2391-2397.

https://actavet.vfu.cz/81/4/0353/
https://actavet.vfu.cz/81/4/0353/
https://actavet.vfu.cz/81/4/0353/
https://pubmed.ncbi.nlm.nih.gov/1719659/
https://pubmed.ncbi.nlm.nih.gov/1719659/
https://www.sciencedirect.com/science/article/pii/S0022030213005857
https://www.sciencedirect.com/science/article/pii/S0022030213005857
https://www.sciencedirect.com/science/article/pii/S0022030213005857
https://pdfs.semanticscholar.org/7d52/79a7930f60427f2eef5e4c92e284a1ac0113.pdf
https://pdfs.semanticscholar.org/7d52/79a7930f60427f2eef5e4c92e284a1ac0113.pdf
https://pdfs.semanticscholar.org/7d52/79a7930f60427f2eef5e4c92e284a1ac0113.pdf
https://www.scirp.org/reference/referencespapers?referenceid=1278970
https://www.scirp.org/reference/referencespapers?referenceid=1278970
https://www.scirp.org/reference/referencespapers?referenceid=1278970
https://pubmed.ncbi.nlm.nih.gov/22362531/
https://pubmed.ncbi.nlm.nih.gov/22362531/
https://pubmed.ncbi.nlm.nih.gov/22362531/
https://biblioteca.izt.uam.mx/vufind/Record/SCIDIR_ocn881853590/Similar?sid=30038329&lng=en
https://biblioteca.izt.uam.mx/vufind/Record/SCIDIR_ocn881853590/Similar?sid=30038329&lng=en
https://pubmed.ncbi.nlm.nih.gov/6487992/
https://pubmed.ncbi.nlm.nih.gov/6487992/
https://pubmed.ncbi.nlm.nih.gov/7502482/
https://pubmed.ncbi.nlm.nih.gov/7502482/
https://pubmed.ncbi.nlm.nih.gov/7502482/
https://pubmed.ncbi.nlm.nih.gov/10673059/
https://pubmed.ncbi.nlm.nih.gov/10673059/
https://pubmed.ncbi.nlm.nih.gov/10673059/
https://dergipark.org.tr/en/pub/eurasianjvetsci/article/262083
https://dergipark.org.tr/en/pub/eurasianjvetsci/article/262083
https://dergipark.org.tr/en/pub/eurasianjvetsci/article/262083
https://dergipark.org.tr/en/pub/eurasianjvetsci/article/262083
https://pubmed.ncbi.nlm.nih.gov/8814974/
https://pubmed.ncbi.nlm.nih.gov/8814974/
https://pubmed.ncbi.nlm.nih.gov/8814974/
https://pubmed.ncbi.nlm.nih.gov/8814974/
https://pubmed.ncbi.nlm.nih.gov/12493490/
https://pubmed.ncbi.nlm.nih.gov/12493490/
https://pubmed.ncbi.nlm.nih.gov/12493490/
https://pubmed.ncbi.nlm.nih.gov/12493490/
https://pubmed.ncbi.nlm.nih.gov/12809758/
https://pubmed.ncbi.nlm.nih.gov/12809758/
https://pubmed.ncbi.nlm.nih.gov/12809758/
https://pubmed.ncbi.nlm.nih.gov/15564024/
https://pubmed.ncbi.nlm.nih.gov/15564024/
https://pubmed.ncbi.nlm.nih.gov/15564024/
https://pubmed.ncbi.nlm.nih.gov/15564024/
https://pubmed.ncbi.nlm.nih.gov/3672855/
https://pubmed.ncbi.nlm.nih.gov/3672855/
https://pubmed.ncbi.nlm.nih.gov/3672855/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4188493/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4188493/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4188493/
https://pubmed.ncbi.nlm.nih.gov/11430681/
https://pubmed.ncbi.nlm.nih.gov/11430681/
https://pubmed.ncbi.nlm.nih.gov/11430681/
https://pubmed.ncbi.nlm.nih.gov/11430681/
https://pubmed.ncbi.nlm.nih.gov/9361211/
https://pubmed.ncbi.nlm.nih.gov/9361211/
https://pubmed.ncbi.nlm.nih.gov/9361211/

	Viral Mastitis in Cattle, Sheep, and Goats
	Abstract
	Introduction
	Viral Mastitis in Cattle 
	Viral Mastitis in Sheep and Goats 
	Conclusion
	References

